Introduction
============

The magnitude of the recent Ebola virus disease (EVD) outbreak in West Africa has been unprecedented in many ways. This is the first time an EVD outbreak has occurred in West Africa although EVD outbreaks in Africa have been documented since 1976. This outbreak is unique in its size, duration, and spatial extent.[@b1-rmhp-9-055] It has generated intense debates on appropriate international responses to infectious disease emergencies, the processes of researching new treatments and vaccines during an epidemic outbreak, and standards for prevention and care. These debates have also focused national and international attention on disparities in health care standards between developed and developing countries, on differing applications of ethical standards governing the right to health between developed and developing countries arising from these disparities, and the ethical responsibilities of various agencies in the current and future infectious disease outbreaks.

In this paper, we analyzed the ethical considerations that arose from the clinical management and public health responses to EVD outbreak in West Africa, identified the similarities and differences in the application of these ethical standards in developed and developing countries, and considered the implications of our findings for future global health emergency responses. Our analysis is based on a reflection of the social--ecological model widely used in health behavior research and practice to assess the multiple levels that influence a health issue. More specifically, this model is unique because it allows the researcher or practitioner to identify the individual, interpersonal, organizational, community, and public policy factors that contribute to a particular health issue or event so that health professionals and/or researchers may identify the best intervention or research methods. Therefore, we will detail the ethical issues that impact the Ebola epidemic from a social--ecological model analysis.

The recent Ebola epidemic
=========================

The West African EVD epidemic resulted in the death of five times as many people as every other known EVD outbreak combined.[@b2-rmhp-9-055] It is also the largest ever emergency operation in the 70 year history of the World Health Organization (WHO).[@b3-rmhp-9-055] Liberia, Sierra Leone, and Guinea bore the brunt of the epidemic, though cases were also reported in Nigeria, Mali, Senegal, the United States, and Spain. Only three infections occurred outside West Africa (two in the US and one in Spain). At the time of the EVD epidemic in West Africa, another EVD epidemic caused by an unrelated EVD strain occurred in the Democratic Republic of Congo in August 2014, with 66 cases and 49 deaths. This was contained, and the country has remained EVD free since November 2014. The West African region had been on the brink of being declared EVD-free several times but for instances of new case identification in Sierra Leone[@b4-rmhp-9-055] and Liberia.[@b5-rmhp-9-055] The region was finally declared EVD free on January 14, 2016.[@b6-rmhp-9-055] There are, however, potentials for multiple flare-ups in the region as some survivors could sexually transmit infection.[@b7-rmhp-9-055],[@b8-rmhp-9-055]

The West Africa epidemic was different in many respects to past EVD epidemics. First, it is the largest and longest EVD outbreak in history,[@b3-rmhp-9-055] involving several developed and developing countries. Fears of cross-border transmission resulted in over 50 countries around the world issuing travel restrictions to and from EVD-affected countries.[@b9-rmhp-9-055] Second, the epidemic garnered international support, including significant investment in the research and development of vaccines[@b10-rmhp-9-055] and therapies[@b11-rmhp-9-055],[@b12-rmhp-9-055] for EVD infection, although the response was slow and arguably inadequate.[@b13-rmhp-9-055],[@b14-rmhp-9-055] Third, it stimulated debates at many international, regional, and national fora about compassionate access to experimental regimens for therapy during epidemics and alternative clinical trial designs to test the efficacy and effectiveness of vaccines and therapies. The debates resulted in guidelines being developed,[@b15-rmhp-9-055] and considerations for revised ethical guidance on clinical trial design and sharing of biospecimens and data.[@b16-rmhp-9-055] Actions are also being taken to institute structural measures for improved emergency response capacities around the world.[@b3-rmhp-9-055]

One of the ethical debates was the overarching moral problem of severe transnational disadvantage, which has very real and specific impacts upon the ability of citizens in Liberia, Guinea, and Sierra Leone to proactively exercise their right to health under normal conditions, let alone when their countries were in the grip of an epidemic.[@b17-rmhp-9-055] Of note, Liberia had 51 doctors for its population of 4.3 million people.[@b18-rmhp-9-055] The drastically under-resourced health care structures and systems in these countries constitute moral problems in themselves and both heighten and complicate the other ethical issues that arose in relation to the epidemic. Accordingly, we reviewed the literature and discuss ethical considerations in the West African EVD outbreak from a perspective that is grounded in a critique of the social and structural elements that contributed to the deprivation of the individuals and communities that bore the brunt of the epidemic. These include ethical analysis of public health measures such as quarantine, isolation, protection of health care workers, and travel restrictions. We also analyzed the debates that had taken place regarding research ethics, including the conduct of research during public health emergencies, the ethics of randomization, standards of care both within and outside research studies, and the sharing of biospecimens and related data internationally. Finally we considered the ethical issues surrounding the topic of EVD survivors.

Ethical challenges related to the EVD epidemic in West Africa
=============================================================

Three months elapsed (from December 6, 2013 to March 10, 2014) between the first death now attributed to the West African outbreak, and the first notification of national health authorities. By this time, there were clusters of infection in four districts.[@b19-rmhp-9-055] The recent histories of civil war, unstable government, and political violence in the affected countries negatively impacted the ability of the health systems to meet the care and containment demands of an exploding public health crisis. Also, the civil distrust of and misgivings toward the government, due to long years of neglect of health services and systems, slowed down the public response.[@b18-rmhp-9-055],[@b20-rmhp-9-055],[@b21-rmhp-9-055] At the time of the outbreak, many international donor agencies that had handled past emergency health problems were establishing fledgling transitional systems intended to reduce donor dependence in the region and were therefore not operating at maximum potential.[@b22-rmhp-9-055]--[@b25-rmhp-9-055] Also, individuals had grown to depend on alternative health care providers in view of the dilapidated health care structures and systems.[@b25-rmhp-9-055]

Thus, the initial calls by the government to take precautions against EVD infection were treated with levity. The disease was unknown in the region, and the public health messages stigmatized cherished traditional practices as "risky behaviors", arising from the logical clinical and epidemiological framings of contagion.[@b26-rmhp-9-055] For example, the cultural practice of burial rites, which were designed as a means of parting with the dead through a show of dignity and respect, were now labeled "bad", and people were requested to make immediate and extensive changes in their core practices and ways of relating and interacting to curb EVD spread.[@b26-rmhp-9-055] Also, the sudden urgent need for clean water for regular hand washing brought with it its own challenges as access to regular clean water was limited.[@b27-rmhp-9-055] Public myths and misconceptions soon grew from the government actions, with many believing that the government was merely interested in sourcing for new foreign aid for further personal enrichment.[@b28-rmhp-9-055]

With increasing cases of EVD infection, poor standards of care in health facilities,[@b29-rmhp-9-055],[@b30-rmhp-9-055] high case fatality,[@b31-rmhp-9-055] and large numbers of people turned back from treatment centers,[@b32-rmhp-9-055] many individuals also had to become personally responsible for their individual care. Care of the sick at home became the backup for managing many cases,[@b33-rmhp-9-055],[@b34-rmhp-9-055] and in such situations, individuals had to learn to provide care for infected and affected loved ones while ensuring personal protection.

Ethical debates about quarantine in Ebola affected regions
----------------------------------------------------------

Quarantine helps to contain new infections during an infectious disease outbreak.[@b35-rmhp-9-055] One of the criticisms of the initial outbreak response was that the quarantine was poorly managed. Koch[@b35-rmhp-9-055] and Barbisch et al[@b36-rmhp-9-055] argue that quarantine of whole communities could be ethically justified, particularly if the containment area included the entire area within which individuals from a community would usually travel. Koch[@b35-rmhp-9-055] describes this as a spatial focus for quarantine rather than one focused on a targeted population. It allows for better concentration on humanitarian medicine for the infected, as far greater concentration of resources would be available for a smaller pool of infected people. A call for "spatial" quarantine for EVD containment may be at odds with the "principle of least infringement", an ethical principle applied in public health contexts to curtail the use of liberty-restricting interventions to the least restrictive action required to meet a public health goal. But when the public health goal is containment of an infectious disease to meet the dual goals of enabling the best possible care for the sick within the quarantine zone, as well as to reduce the spread of infection, such a measure could be ethically justified. Restrictions should therefore be done in a way that is relevant, legitimate, and necessary, and stakeholders should be fully informed about the risks and benefits, especially as they affects their health, well-being, and personal liberty.[@b37-rmhp-9-055] Those quarantined should also not suffer unfair economic penalties.[@b37-rmhp-9-055]

The tension between quarantine as a public health measure and individual rights to privacy, liberty, and freedom of movement is well recognized, and the need to strike a balance between the utilitarian aim of promoting public health, on the one hand, and libertarian aims of protecting privacy and freedom of movement on the other hand, have been widely discussed.[@b37-rmhp-9-055]--[@b39-rmhp-9-055] There is a reasonable expectation that when people are asked to surrender their liberty through quarantine, there is a reciprocal obligation to provide adequate care for individuals who have complied. When such care is not forthcoming or when it is inadequate, it can be argued that the individual, who is legally required to report for quarantine, does not have a moral obligation to do so.

For a situation like the EVD epidemic where scientific uncertainty about the disease was pervasive, respect for the rights and dignity of affected persons required commitment to planning to address the associated challenges.[@b38-rmhp-9-055],[@b39-rmhp-9-055] The lack of consideration for the needs of the most affected individuals when quarantines were instituted during the EVD epidemic affected the success of quarantines measures to quickly contain the epidemic:[@b3-rmhp-9-055] the associated unmet basic needs and economic constraints resulting in the need for food were common reasons given for the breach when affected cities were "shut down",[@b35-rmhp-9-055] thereby limiting the effectiveness of instituted quarantine.

Ethical debates about quarantine in developed countries
-------------------------------------------------------

As part of the "fear" response to EVD in the USA, asymptomatic health care workers returning from West Africa were required to be quarantined for 21 days.[@b9-rmhp-9-055] This form of quarantine is similar to one proposed by American law professor Gostin[@b39-rmhp-9-055] who, in another infectious disease context, suggested that citizens may be forcefully excluded from returning to their home for a period of time when an infectious individual poses a risk to others on international conveyances. We consider, however, that the probable benefits of a restrictive measure for health care workers returning to their home country are not sufficient to justify any burden placed on individuals through the restriction of their liberty, taking into consideration any probability.[@b40-rmhp-9-055] Subsequently, the quarantine order for health care workers returning to their homeland from the EVD zone was deemed counterproductive and "morally wrong" by the President's Bioethics Commission.[@b41-rmhp-9-055] The action was also not evidence based, infringed the right to liberty of affected individuals,[@b42-rmhp-9-055] fueled stigma,[@b43-rmhp-9-055],[@b44-rmhp-9-055] and constituted a roadblock to the ongoing EVD response.[@b45-rmhp-9-055] It imposed barriers to the movement of health care workers to and from affected areas and impeded their ability to contribute their skills to the management of the public health emergency.[@b45-rmhp-9-055]

Ethical debates on isolation of sick persons
--------------------------------------------

Isolation of individuals sick with EVD during the period when they could transmit infection is an appropriate public health response. Confinement should, however, be in safe places, and isolated individuals should have access to adequate health care, food, clothing, and means of communication with families and friends.[@b39-rmhp-9-055] The appalling state of many isolation units[@b46-rmhp-9-055] and the poor treatment of infected persons in West Africa[@b47-rmhp-9-055] was a disincentive for anyone to self-report at EVD treatment units. Sick patients in West Africa may not be morally obliged to seek isolation, regardless of the law, knowing that isolation likely implies dying alone without family and friends. WHO[@b3-rmhp-9-055] noted this as one of its main challenges for EVD containment: people continued to stay at home and secretly bury their dead even when sufficient treatment beds and burial teams were available. Sick patients in developed countries will, however, be morally obliged to seek isolation, since optimal care will be provided in well-equipped care centers.

For a situation like the EVD outbreak where no curative medicine was available and where access to a reasonable standard of supportive care was the best that treatment facilities could offer, equitable distribution of such care is of great ethical importance, given the public health imperative for people to show up at treatment units. No preferential treatment should be offered on the basis of profession as a show of respect for the rights and dignity of infected persons.

Ethical debates about travel restrictions
-----------------------------------------

Concerns about the potential for EVD to travel across borders resulted in travel restrictions in many countries, and screening for fever was recommended at the airports in Liberia, Guinea, and Sierra Leone and instituted in many airports worldwide.[@b9-rmhp-9-055] The possibility of Ebola being used for bioterrorism intensified concern about cross-border movement of people who may have been exposed to EVD.[@b48-rmhp-9-055]

Instituting travel bans far from the Ebola epicenter, however, defies the public health ethics principle of least infringement, which recognizes the need to respect and protect individual and community needs, interests, rights, and liberties and to ensure that these are curtailed to the minimum degree required to curtail a public health threat.[@b41-rmhp-9-055] The international laws recognize the right to freedom of movement to leave and return to one's country of origin.[@b49-rmhp-9-055],[@b50-rmhp-9-055] While restricting travel of persons infected with EVD may seem intuitively right to contain the epidemic, such restriction would reduce the opportunity for medical evacuations, which was demonstrated to increase rates of survival.[@b51-rmhp-9-055] In addition, allowing travel in and out of Ebola-affected nations facilitated the movement of humanitarian workers and supportive materials for EVD prevention, care, and infection control.

Ethical dilemmas that informed health care workers' response to the epidemic
----------------------------------------------------------------------------

Health professionals of all kinds, from a village midwife to hospital doctors, featured in the transmission chains.[@b52-rmhp-9-055] The poor infrastructure and support systems for sick persons[@b53-rmhp-9-055] resulted in health care workers in some facilities being afraid to provide care[@b54-rmhp-9-055] -- a reasonable fear, given the high number of infections affecting the health force.[@b55-rmhp-9-055] Yakubu et al[@b56-rmhp-9-055] recognized the fundamental issues that underscored health workers concerns and possible reluctance to offer services during the epidemic in West Africa and advocated that health care workers are under no obligation to provide medical care for patients with EVD when the government cannot provide them with required personal protective equipment and training to play their role safely and effectively.

For health professionals working outside the West African region, the risk of exposure was remote, but nonetheless did occur due to people with EVD either traveling while ill[@b57-rmhp-9-055],[@b58-rmhp-9-055] or being medically evacuated.[@b57-rmhp-9-055],[@b59-rmhp-9-055] Some of the health professionals who handled patients' care were not adequately trained to provide care for patients with EVD and were left vulnerable to infection.[@b60-rmhp-9-055] Health care workers in USA[@b61-rmhp-9-055] and Spain[@b62-rmhp-9-055] acquired EVD while nursing patients.

The infection of foreigners who traveled to the West African region resulted in considerable debate about which categories of health care workers are obliged to provide care and which are not, and whether there are particular medical procedures that should be barred for patients with EVD because of the risk posed.[@b63-rmhp-9-055],[@b64-rmhp-9-055] In addition, public concerns focused on the obligation of employers to ensure provision of adequate equipment for health care workers faced with the risk for EVD infection. Debate over the optimal design of protective equipment[@b65-rmhp-9-055] resulted in protocols recommending different levels of respiratory protection[@b66-rmhp-9-055] and detailed training on the use of personal protective equipment.

EVD research ethics
-------------------

The EVD outbreak catalyzed a flurry of scientific activity to consider investigational compounds under development and to hasten their pathway into human trials. In 2014, the Ethics Advisory Committee to the WHO met and issued a statement that supported the use of unregistered interventions in the EVD epidemic.[@b15-rmhp-9-055] This gave credence both to EVD research efforts and to compassionate use of unproven agents. There were intense debates about the appropriate design and conduct of EVD vaccine and drug trials. Much of this debate centered on the ethics of randomization in the midst of an epidemic with high case fatality.[@b67-rmhp-9-055]--[@b71-rmhp-9-055] Those in favor of randomized clinical trial argued that EVD clinical trials present a situation of genuine uncertainty, and therefore justified randomization to experimental treatment versus placebo.[@b72-rmhp-9-055]--[@b74-rmhp-9-055] Also, drug registration for licensure would require data generated through randomized clinical trials.[@b70-rmhp-9-055],[@b71-rmhp-9-055] Those in favor of alternative trial designs[@b67-rmhp-9-055],[@b68-rmhp-9-055],[@b75-rmhp-9-055]--[@b78-rmhp-9-055] noted that ethical standards guiding therapeutic research should be flexible enough to give the dying "a chance at rescue".[@b78-rmhp-9-055] Also, alternative research designs facilitated access of persons to experimental products to reduce the risk of fatality, especially with promising experimental products.[@b67-rmhp-9-055],[@b78-rmhp-9-055],[@b79-rmhp-9-055] The Ebola ca Suffit trial provided evidence on the suitability of an alternative vaccine trial design to generate evidence on the effectiveness of a vaccine.[@b80-rmhp-9-055]

Ethical dilemmas informing policy response to the epidemic
----------------------------------------------------------

Within a public health emergency, values defined by public health ethics -- an overriding priority afforded to "greater good" considerations[@b57-rmhp-9-055],[@b81-rmhp-9-055] -- should take precedence over individual concerns, according to ethicist Dawson.[@b82-rmhp-9-055] Dawson was particularly concerned that the WHO Advisory Panel meeting held in September 2014[@b83-rmhp-9-055] focused on "individualistic" values -- the use of unregistered interventions for clinical care or prevention -- rather than on the "old fashioned public health methods" such as quarantine, contact tracing, and social distancing.[@b82-rmhp-9-055] In response, Haire and Folayan[@b79-rmhp-9-055] argued that access to treatment, whether experimental or not, should not be separated from "public health ethics", given that community support for and compliance with public health containment measures requires some reciprocity. Also, some hope of an effective treatment, however remote, could assist individuals and communities in accepting otherwise unwelcome public health measures.

Ethical considerations on the obligations to assist
---------------------------------------------------

Some scholars argued that developed countries have an ethical obligation to support countries in the EVD zone.[@b20-rmhp-9-055] Countries in the EVD zone were in dire need of support to control an outbreak that was out of hand, and such support would be at minimal cost to the developed country.[@b84-rmhp-9-055],[@b85-rmhp-9-055] As sponsors of EVD therapeutic research, the developed countries had an ethical obligation to contribute to the containment of EVD infection by strengthening local health care systems and infrastructure in an effort to provide fair benefits to communities that are engaged in research.[@b20-rmhp-9-055] Also, recognizing that relationships with others will inevitably require mutuality and reciprocity implies that developed countries need to provide support for affected West African countries at their time of need.[@b45-rmhp-9-055] The strengthening of the health care systems to enhance EVD response and support current and future research should be considered a social response to the needs of developing countries by developed countries.[@b20-rmhp-9-055]

Ethical considerations on sharing of data and biospecimens for EVD response
---------------------------------------------------------------------------

The collection of biospecimens is critically important for advancing research into treatment and preventative interventions and for improving understanding of the pathogenesis and genetic variation of EVD.[@b86-rmhp-9-055] As such, specimens must necessarily be collected during an outbreak and shared with other researchers working on developing treatment and vaccines long after the epidemic is over. This raises ethical issues about informed consent. While informed consent ought to be obtained before taking any specimen, caring for very ill people focused on survival in often suboptimal treatment units makes this difficult. Also, there are concerns about obtaining informed consent from minors who may not have parents or guardian present while quarantined, or the parents may have died as a result of the epidemic. In the case of deceased people, the USA regulations do not require consent before taking biospecimens. It is, however, recognized that deceased people may have had interests and values regarding the use of their specimens that should be respected.[@b86-rmhp-9-055] Similarly, the USA does not require consent for use of deidentified specimens, but the ethical concerns still hold, since genomic research, where data cannot truly be deidentified given that every human genome is unique, is possible.[@b48-rmhp-9-055] Jecker et al[@b87-rmhp-9-055] therefore identified the need for additional guidance on the challenges of obtaining informed consent for collecting and sharing biospecimens in the context of a public health emergency.

Concerns about sharing of benefits accruing from bio-specimen and data sharing has been raised in view of the competitive and privatized nature of EVD research and drug development and the reality that most of the EVD-related research would need to be conducted in high-tech Biological Safety Level-4 laboratories found more readily in developed countries.[@b88-rmhp-9-055] Lessons from the 2009 influenza A (H1N1) vaccine development process, and how financially empowered economies bought up manufactured vaccines, are recent examples that cause concern about future access to EVD treatments and vaccine.[@b89-rmhp-9-055] It is proposed that before data sharing of any kind occurs, there should be clear and equitable benefit sharing arrangements created through legally enforceable contractual obligations to ensure that people in EVD-affected countries have ready and affordable access to any therapeutic or preventative interventions that result from research. This proposal is in line with the principles enshrined in the 2011 Pandemic Influenza Preparedness Framework[@b90-rmhp-9-055] and respects the principle of reciprocity.[@b91-rmhp-9-055]

EVD survivors
=============

For EVD survivors, a different set of dynamics come into play. Many survivors are left impoverished. EVD infection means that personal property is confiscated with little or no support to replace these assets upon recovery.[@b92-rmhp-9-055] Misconception about the likelihood of contagion of EVD post-recovery gives rise to stigma and discrimination resulting in many survivors not being able to retain their jobs or get new jobs.[@b93-rmhp-9-055]

The high demand for the blood of EVD survivors for therapeutic purposes meant that selling of blood, even in the black market, was a good means of income generation for many survivors.[@b94-rmhp-9-055] The sale of blood and blood in exchange for income by the poor is a well-recognized practice in many countries, including those affected by the Ebola outbreak.[@b95-rmhp-9-055] This consideration posed an ethical dilemma for the Global Emerging Pathogens Consortium when considering how to compensate blood donors for their research on use of EVD survivors' blood for EVD therapy research, recognizing that EVD survivors have a right to the income they make from sale of their blood.[@b96-rmhp-9-055]

Discussion and recommendations
==============================

Socioeconomic impact of the epidemic
------------------------------------

The EVD epidemic resulted in extensive loss of life and property. Altogether, 26,350 persons were managed for EVD infection and 11,315 lives were lost.[@b97-rmhp-9-055] The extensive casualty and the embargoes on travels and movements during the outbreak also affected trade and agriculture, resulting in food insecurity in affected countries.[@b98-rmhp-9-055] The impact of the epidemic on education remains unmeasured, yet the fact that schooling was extensively disrupted would have short-, medium-, and long-term consequences at the individual, family, and community/national level. Extensive donor investment in the EVD response also has implications for funding of other research in the region as research funds were moved away from other disease areas to address the EVD emergency response needs.[@b99-rmhp-9-055] The instituted infection control measures also affected social interactions, although the scope of impact of EVD epidemic on the social dynamic of affected countries remains largely unknown and would be difficult to measure because pre-epidemic data are rarely available due to the unpredictable nature of disease outbreaks. However, it is known that infectious diseases have severe impact on biodiversity.[@b100-rmhp-9-055]--[@b102-rmhp-9-055]

The WHO's report on lessons learned from the 2014 EVD outbreak in West Africa[@b3-rmhp-9-055] identified four big lessons all related to the structural interventions provided during the epidemic. The report failed to recognize the immense changes in the dynamics of life and livelihood of affected individuals, communities, and the country and the need to support affected countries on their way back from recovering from the social, environmental, cultural, and economic tolls of the epidemic. Such support would involve long-term commitment from international partners and donors. Unfortunately, the outcomes of such long-term support are difficult to measure. Yet, the people in West Africa impacted by EVD outbreak need such long-term support.

Ethical obligation for EVD response at the individual level
-----------------------------------------------------------

At the individual level, support is needed to help survivors resume normal lives and to address challenges such as emotional distress, health issues, loss of possessions, and difficulty regaining their livelihoods.[@b103-rmhp-9-055] Many EVD survivors face stigma, rejection, loss of jobs,[@b104-rmhp-9-055] and have to deal with posttraumatic stress disorders and health challenges associated with EVD.[@b105-rmhp-9-055],[@b106-rmhp-9-055]

If affected countries organize their EVD surveillance systems in line with WHO requirements,[@b3-rmhp-9-055] it will be possible to organize the provision of support for survivors in need. However, surveillance systems as an epidemiological measure and a potential tool for intervention come with ethical challenges. First, it limits privacy as names of persons with EVD diseases will need to be reported. The use of name-based surveillance for HIV infection[@b107-rmhp-9-055] set the precedent for this public health measure. Such surveillance systems must however, be less intrusive. Affected communities need to be consulted on its importance, design and use, and the data must be used for legitimate purposes[@b39-rmhp-9-055] only, such as providing relief materials for interested individuals, as we have identified.

While confidential handling of data may not be a challenge in developed countries, this will likely be so for countries in the EVD zone, which have poorly developed health systems in general and surveillance systems in particular.[@b108-rmhp-9-055] This once again highlights the need for support to build the health systems in affected countries not just to be able to respond to the EVD epidemic but also respond appropriately to the management of infectious diseases in general. The absence of basic essential elements of public health is a recognized vector for EVD in affected countries.[@b28-rmhp-9-055],[@b38-rmhp-9-055] The call to strengthen health care systems in EVD-affected countries is an ethical and moral call.

Ethical obligation for EVD response at the community level
----------------------------------------------------------

Effective EVD responses require extensive consultations and discussions with communities on appropriate measures of and support for instituted mechanisms to respond to the epidemic. The privacy-limiting nature of name-reporting associated with the operations of surveillance systems to monitor EVD requires that the public be educated about this measure and consulted on how best to undertake contact tracing. EVD survivors should also be consulted about how best to institute surveillance and contact tracing systems that reduce the risk for stigma.[@b39-rmhp-9-055]

Social interventions at the community level include galvanizing support for members of the extended families who have adopted children orphaned by EVD.[@b109-rmhp-9-055] The possibility of supporting prompt adoption of orphaned children by qualified persons should also be explored. International support programs or projects should not seek to subsume these community practices of orphaned and vulnerable children's support with attractive alternatives. Rather, safe local practices of child care should be promoted.[@b110-rmhp-9-055]

Ethical obligation for EVD response at the country level
--------------------------------------------------------

At the country level, it is the ethical obligation of governments and appropriate authorities to ensure that hospitals maintain resources and adequate health care professionals to isolate and treat new patients with EVD. With depleted numbers of experienced health care workers in EVD-affected countries resulting from the high case fatality rate (as high as 59%),[@b111-rmhp-9-055] affected countries will need regional and international support to augment health care delivery for citizens beyond providing support for those infected with EVD. The global community needs to continue to support medical personnel to travel to affected countries to help provide medical care for the short and medium term while the country makes effort to train more medical staff. There have been such past practices between national governments through North--South Collaborations and South--South Collaborations.[@b112-rmhp-9-055]

Public policies on management and control of epidemic-causing infectious diseases in general, and EVD management and control specifically, need to be developed. For example, in the wake of the EVD outbreak in Nigeria, the national research ethics code was revised to allow for country access and use of experimental drugs on compassionate grounds for the management of EVD. The absence of this policy was a disincentive for the use of experimental drugs for Dr Sheik Humarr Khan in Sierra Leone.[@b113-rmhp-9-055] Public health policies in developing countries would also need to be revised to address the obligations of health care personnel to work in the time of an infectious disease outbreak. Policies that can guide the scientific and ethical conduct of research at the time of a national emergency would also be helpful and a welcome development. Policies on isolation of infected persons and quarantine of affected persons need to be based on robust legal and ethical justification. For EVD, where the probability of transmission and severity of harm justifies the need to restrict movements of people for public health purposes, consultation and communication with affected communities on "why" and "how" to implement measures is an ethical imperative. The options for practicing quarantine and isolation should not create divides between social classes and result in unjust treatment of the poor, such as creating food insecurity.[@b38-rmhp-9-055],[@b39-rmhp-9-055] Resources should also be committed to providing support for those who lose income through isolation and quarantine, as equity requires that those who forgo their freedom for the public good through quarantine and isolation should be compensated.[@b39-rmhp-9-055] A broad public debate in each country is, however, required on how best to achieve equity. The outcome of the debate should inform policy and guidelines development.

Ethical obligation for EVD response at the global level
-------------------------------------------------------

While travel advice and warnings about EVD-affected countries are welcome and appropriate global EVD public health responses, travel bans are not an effective response, but rather have significant negative consequences. Global solidarity for responding to a regional crisis can make significant difference to a health crisis at the individual, community, and national levels, as lessons from the field of HIV studies have demonstrated. The success of the US response to global HIV epidemics through its PEPFAR (President's Emergency Plan for AIDS Relief) program is a testimony to this.[@b113-rmhp-9-055] US funding for the global HIV response is less than 1% of the annual budget.[@b114-rmhp-9-055] Yet, this minor budgetary allocation has had tremendous impact on the epidemic in developing countries. The same could be done for EVD-affected countries in West Africa.

As we go into the future, one of the ethical responsibilities of the global community is ensuring prompt unconditional access of low-income countries to developed therapies for EVD management. EVD outbreaks could still occur in the future. In view of the health and social development challenges of countries affected by EVD, the focus of the EVD response in West Africa should be one that combines genuine respect for the dignity of people with the idea of human development.[@b115-rmhp-9-055] This, therefore, requires that the global community should plan ahead for future outbreaks. While current EVD therapeutics are being developed by pharmaceutical companies and researchers in the North, plans need to be instituted for future access of these therapies by affected communities in the South. The WHO and appropriate entities like Global Alliance for Vaccines and Immunization need to start discussing modalities for future access to developed therapeutics ahead of product licensure and future outbreaks.

Conclusion
==========

A global response to the EVD epidemic in West Africa is an ethical requirement of national, regional, and international governments in view of globalization and the diminishing relevance of national boundaries. The EVD outbreak demonstrated the magnitude of what can be achieved within a short time with global solidarity. We live in a time of fluid borders brought on by ease of travel, technological innovations, and an aggressive global media. This denies us the intellectual luxury of viewing global issues such as HIV infection, global warming, and, now, EVD from the narrow lens of a domestic crisis. It is a global crisis with impact at the individual, community, national, and international levels associated with ethical responsibilities for individuals, collectives, governments, and donor agencies.
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